Background Limited access to cancer genetic counselors (GC) may result in the lack of patient identification and/or failure to show due to travel distance and complicated treatment schedules.
C
ancer genetic counseling is a process that involves collecting and interpreting detailed medical and family history, assessing risk for hereditary cancer, offering appropriate genetic testing and providing follow-up. Hereditary cancer comprises approximately 5%-10% of cancers in general. Identifying at-risk individuals is important to guide clinicians in surveillance and surgical decision making, as well as medical management plans following a cancer diagnosis. Additionally, family members may be at high risk for certain cancers, and may need enhanced surveillance to identify cancer at an earlier and more treatable stage.
In recent years, there has been an increasing demand for genetic testing for hereditary cancers to assist in cancer surveillance and treatment planning. 1, 2 There are 2,700 board-certified genetic counselors, with approximately 675 who specialize in hereditary cancer, according to the National Society of Genetics Counselors 2012 Professional Status Survey. As a result, more nongenetics trained clinicians are ordering genetic tests. Although primary care physicians acknowledge that they play a role in cancer genetic services, they feel unprepared to address genetic testing issues. [3] [4] [5] [6] [7] [8] Additionally, there is a perceived lack of access to genetic services. 9 Several organizations have recognized the importance of a trained genetics professional in the process of hereditary cancer risk assessment, and have called for testing to be conducted with the involvement of a health care professional with genetics training, such as a board-certified genetic counselor. [10] [11] [12] In fact, the 2012 Commission on Cancer Standards dictate that genetic risk assessment be provided by a qualified genetics professional. 13 At the time this project was taken on, the state of Indiana had 4 board-certified genetic counselors dedicated to cancer genetics, 3 of whom were centrally located in Indianapolis. This number has risen to 6 over the past 2 years, but still leaves a large portion of the state without geographic access to a specialized provider. This is not unlike many other states in the country, where services tend to be concentrated in major medical centers in large cities.
Training of nurses to provide education about breast cancer susceptibility genetic testing appears to result in no difference among patients in understanding, satisfaction or perceived autonomy in the test decision making process compared to genetics professionals.
14 An important component of this process is the ability of nongenetics health care providers to recognize their limitations and knowing when to refer cases to a genetics professional specializing in cancer. A collaborative approach to providing cancer genetic services has been described as a way to use local staff to address straightforward cases, while triaging more complex cases to a trained cancer genetics provider. 15 This triage system allows for provision of services locally for those individuals who do not want (or are not able) to travel a long distance for genetic risk assessment. Since it is a collaborative relationship, patients and local providers have access to board-certified genetic counselors as needed, and the genetic counselor's time and resources are focused on the most complex cases.
Cancer Center staff from a small 167-bed hospital contacted the St. Vincent Cancer Genetics Risk Assessment Program in Indianapolis to provide genetic services at their facility. The smaller facility, located about 60 miles away, had 211 new cancer diagnoses (all cancer types) in 2010. Considering that roughly 5% of all cancers are due to a hereditary cause, this would translate into as many as 42 oncology patients in 2010 who may have been appropriate for risk assessment. The cancer genetics program staff evaluated the remote hospital's needs and the time and services that could be provided by current staff in both locations. The staff had received some minimal training from a genetic testing company and ordered genetic testing for a few patients, but did not feel confident in their ability to provide risk assessment or comfortable with the testing process. A major contributing factor in staff reluctance to offer genetic testing was that an apparently straightforward case may be more complicated than initially anticipated. This situation leads to potential liability for ordering incorrect testing and missing differential diagnoses. These problems are consistent with literature that reports discomfort by nongenetics health care providers in providing genetic services. [3] [4] [5] [6] [7] [8] 12 Patients from the remote site were occasionally being referred to the St. Vincent Cancer Genetics Risk Assessment Program in Indianapolis, but not with the consistency or frequency that would be expected for a hospital with their patient population. Additionally, upon review of data from the cancer genetics risk assessment program, many of the referred patients were failing to schedule or keep their appointments. Reasons for patient failure include being overwhelmed with multiple appointments, distance to travel, the time necessary for an appointment and concern about insurance coverage. We hypothesized that some of these issues may be alleviated by offering local cancer genetic risk assessment within a patient's community to allow increased access to a service that might otherwise not be used.
We proposed that a collaborative approach to hereditary cancer services would be beneficial for the remote site's patient and physician community as well as the St. Vincent Cancer Genetics Risk Assessment Program. Patients identified at high risk for cancer by gene testing or family history would have different surveillance recommendations and management options that may allow for early detection of cancer or a reduction in cancer risk. Patients would have the advantage of being served within their local community, where they already receive treatment and are familiar with the facility and providers. If an individual was identified at increased risk for cancer and therefore required additional surveillance, they would likely seek those services locally, if possible. This approach would allow the remote site to be affiliated with boardcertified genetic counselors, and thus able to offer a higher level service to their patients. Better knowledge and increased confidence in providing genetic testing by local staff at the remote site would improve the quality of patient care. The assessment program would also benefit from increased patient volume by identifying those who need to see a board-certified genetic counselor.
In light of these issues regarding adequate access to cancer genetic counselors in our region, this study set forth to pilot a collaborative model of providing genetic services. We hypothesized that collaboration of boardcertified genetic counselors with nongenetics health care providers to handle basic genetic testing at a local facility is a feasible approach to provide genetic services and would improve access to cancer genetic services. We anticipated that local, nongenetics health care providers' knowledge and confidence regarding cancer genetics and genetic testing issues would improve with specialized training by and collaboration with board-certified genetic counselors.
Methods
A collaborative approach was adopted to provide local cancer genetic services. This approach included identifying a key person at the collaborative site; in this case, a registered nurse (RN) employed by the collaborative site's cancer center, who would provide genetic evaluation/testing services. We also identified a supporting physician (MD) at the collaborative site who would be able to order tests and oversee the RN.
Training of the nongenetics staff at the collaborative site included completion of the Oncology Nurses Society (ONS) on-line course on cancer genetics by both the RN and MD. The RN observed patient sessions with a board certified genetic counselor at St. Vincent Hospital and patient sessions with a nurse practitioner in the St. Vincent Breast Risk Assessment Clinic. The RN and MD were provided with reading materials on the subject of cancer genetics. The collaborative site staff was given exam questions following the ONS course completion. They re-took the same exam after 1 year following implementation of the collaborative care program to assess their knowledge after several months of application. The goal of this training was to increase confidence in offering genetic testing, while recognizing limitations in cases that were nonroutine and/or with unexpected test results.
The collaborating site was provided with a tablet computer to collect initial family history information for the purposes of cancer risk assessment. The RN offered patients being treated at the remote site in radiation oncology or medical oncology the opportunity to complete the computerized family history survey at the time of their appointment. Some amount of prescreening was done, so if the patient did not have any family history of cancer and/or was not young at the age of diagnosis, the survey was not offered. Use of a shared network allowed the genetic counselors (GC) remote access to family history information to triage cases. The St. Vincent site provided technical support and training to use the computer tablets. Ongoing genetic counseling support was provided throughout the process in a collaborative manner.
The GCs reviewed the information generated from the computer tablet family history collection (Hughes RiskApps program) and triaged cases to be handled locally at the collaborative site or to be seen by the assessment program staff. Each patient was assigned a risk category: "increased risk for hereditary breast and ovarian cancer (HBOC)", "increased risk for hereditary cancer" or "no increased risk for hereditary cancer". These were determined by following published criteria for HBOC risk identification and professional opinion. 16, 17 A GC traveled to the collaborating site once per month to see patients and attend tumor board to provide input on cases and gain visibility among medical staff. The GC reviewed cases with the RN at the monthly visits, and were available offsite by email and phone consultation as needed.
Patients who were assigned a risk category of "increased risk for HBOC" were contacted by the local RN who offered to meet with the patient at the time of their next appointment in radiation oncology or medical oncology. At that time, she discussed the option of genetic testing for HBOC, obtained informed consent and collected a blood sample to be sent for BRCA1/2 testing. When results were received, the RN contacted both the GC and the patient. The patient was offered a follow-up appointment with the GC at the collaborating site for evaluation of other hereditary or familial causes for breast and/or ovarian cancer and arrangement of further testing, if necessary. All variants of uncertain significance and positive results were to be seen by the GC, and individuals with negative test results were encouraged to attend a follow-up appointment with the GC.
Patients who were assigned a risk category of" increased risk for hereditary cancer" were contacted by the local RN and offered an appointment with the GC either locally at the collaborative site, or referred to the main cancer genetics program site. Patients who were assigned the "no increased risk for hereditary cancer" category were informed by the RN at their next appointment that they were not a candidate for further risk assessment and genetic testing.
The St. Vincent program was able to obtain grant funding for the collaborative care project for a year. Over the course of this year, the number of high-risk patients identified and seen at the collaborative site was tracked, as well as the number of patients triaged to the St. Vincent program in Indianapolis. For each patient seen either at St. Vincent Indianapolis or at the collaborative site, documentation of genetic testing and the outcome of testing was maintained in an excel spreadsheet. Descriptive statistical analysis was used to tabulate the number of patients accessing genetic services locally at the collaborative site with the RN versus board-certified GC. Over the course of the year, the time spent on collaborative activities was tracked, including initial educational training, ongoing support, computer intake survey review and patient triage, travel, attendance at tumor board, and inperson patient consultation.
Results
We piloted this collaborative process on a total of 17 patients at the collaborative site. Individuals completed a computerized family history survey that was then evaluated and triaged by the GC. Thirteen patients were identified at increased risk; 8 were assigned to the "increased risk for HBOC" category and 5 were assigned to the "increased risk for hereditary cancer" category ( Figure 1) . Five patients accepted evaluation by the RN and had genetic testing for BRCA1/2, and 3 declined evaluation. Four out of the 5 patients who underwent testing were seen by the GC in follow-up. Three of these individuals were offered further testing, based on risk assessment by the GC.
Only one patient assigned to the "increased risk for hereditary cancer" category declined evaluation with a GC. Of the 4 who received genetic counseling at the collaborative site, all had genetic testing. One patient assigned to the "no increased risk for hereditary cancer" category requested a consultation with the GC; no testing was performed in this case. In all, 10 patients underwent genetic risk assessment services as a result of this identification and triage protocol.
A review of the cancer genetics database was performed, searching for patients with an address within the city of the collaborative site. Each health care participant (GC, RN, and MD) was asked to track time spent on collaborative activities (Table 1) . There were 2 RNs who completed training and were involved with initiation of the collaborative process, but 1 left her position 2 months into the implementation period. She had tracked her time spent on training and educational activities, and this data was used because the second RN did not provide this information. There was incomplete data provided by the RN and MD. Overall, the two GCs spent 28.7 hours to set up the collaborative process, including organizational meetings and discussions, travel to the collaborative site to set up processes, educational training and observation ( Table 1 ). The RN spent 34 hours on educational training, of which 28.6 hours was spent completing the ONS course and reading journal articles. Pre-implementation activities for the RN also included travel to the supportive site for observation, organizational meetings and tablet training, resulting in a total of 48.75 hours over a 3-month time period. The MD did record her time spent on ONS activities, which was 10.3 hours. There was no change in provider knowledge test scores before and after implementation (data not shown).
The total time spent by the 2 genetic counselors (combined) is shown in Table 1 . The total time spent inperson with the 8 patients (4 new and 4 follow-up) by a genetic counselor was 7.5 hours over the year. Implementation and organizational discussions continued throughout the year.
Discussion
This is the first report of a process that uses a collaborative approach to providing cancer genetic risk assessment at a small community-based hospital. Though this was a pilot, it demonstrates how a small facility can use resources at a larger tertiary hospital to provide quality services to their patients.
There were many benefits identified from this approach ( Table 2) . A collaborative approach allowed us to use local resources in an environment where patients were comfortable with providers and facility. It reduced the burden on the genetic counseling staff because many of the patients could be seen up front by the local RN, requiring a follow-up appointment only, which is less time consuming. It provided direct access to a highly trained GC, which we argue would improve quality of care, although we do not yet have data to support that.
One of the primary benefits of using a collaborative approach was maximizing the unique skills of each professional involved (Figure 3) . The oncology nurse has experience in oncology, patient education and psychosocial support skills. She was very familiar with the patients since she provides ongoing, local care and is familiar with local resources. It should be noted that, although we used an RN for our collaborative program, other nongenetics health care professionals may assume this role, including a nurse practitioner or physician assistant. The physician was often already involved providing care and could write orders for testing and make referrals for follow-up management. The physician also has relationships with local health care providers, lending authenticity and improving communication. The collaborating genetic counselor provides the expertise in genetics, patient education and psychosocial support skills. Additionally, the genetic counselor has experience in how health conditions may impact the entire family and is familiar with resources for hereditary cancer syndromes and research opportunities. During this pilot period, this collaborative approach did improve identification of at-risk patients and increased access to hereditary cancer genetics services, though on a small scale. The total number of patients who accessed genetic counseling services from the target region was 4 times greater than the previous year (Figure 2) . The number of patients served by our clinic at our main location may be an underestimate, since we searched our patient database by city, and there may be individuals who access care at the collaborative site but do not live within that city; however, we were consistent in using the same criteria to identify patients who came to the main clinic both before and during the study period.
Uptake was fairly high in this pilot, since 9 of 13 patients (69%) who were offered risk assessment accepted the appointment. One reason for this very high acceptance rate could be that it was offered by a local, trusted health care practitioner where there was often already an established relationship, which is yet another potential advantage to using a collaborative approach.
Expanding this approach to a mammography unit in a smaller hospital could potentially identify unaffected individuals at-risk for hereditary cancer. At the collaborative site, approximately 25 mammograms are performed weekly. According to previous studies, 4%-8% of such a population may need risk assessment, depending on the method used, 18 so a facility this size may have approximately an additional 75 patients annually (range, 52-104) who would possibly benefit from risk assessment and/or genetic testing. Many of these would be initially offered BRCA1/2 testing, which could be achieved by the local staff, with back-up from the genetic counselor, including follow-up and assessment for differentials and further testing. Some of these would be more complex cases that would require initial risk assessment from a board-certified genetic counselor. There were some challenges in establishing our collaborative approach (Table 2 ). There was a steep learning curve for the nongenetics staff, and considerable investment was required upfront to train the health care providers involved. Motivation of selected staff members is a key factor, as this new skill set requires additional education and training. The time investment required of both the oncology nurse and genetic counselors were considerable. We had 1 RN leave only 2 months after implementing the collaborative approach, which had a negative impact on the program. There is no way to predict when or if staff members will leave an institution, but fortunately we had trained 2 oncology nurses, so even after the departure of 1 RN, we still had a staff member with qualifications and training. The longer the staff members remain in their position, the better value on the investment for this type of collaborative approach. Additionally, we expect that as this established relationship remains in place, less time will be required of the collaborative genetic counselors.
Other unexpected issues that arose included some amount of resistance from administration of the local community hospital and currently referring providers. Although we had the support of the cancer center at the collaborative site, when higher-up administrators became aware of our program, they were concerned about the ethical implications of offering genetic testing. They had not been involved in the development of the program, so were not familiar with the goals and processes. We were able to overcome this concern by educating staff with a presentation of processes and goals to the ethics board. A takeaway lesson was to make hospital leadership aware of such a program prior to implementation, and not assume that because the oncology department is on-board, that hospital administrators will automatically accept a new program.
With regard to currently referring providers, there was some initial reluctance to accept a collaborative approach to genetic testing. Several radiation and medical oncologists from the main site also provide service to the collaborating site. They were familiar with the genetic counseling staff and had used our cancer genetic services in Indianapolis. These physicians expressed concern that nongenetics health care providers would be offering genetic testing to patients directly without seeing the genetic counselor first. To address this concern, we educated them about the process, how the oncology nursing staff had undergone training and the type of support that the collaborating genetic counselors were providing, both on a one-on-one basis and via tumor board presentation. It is important to note that there are many individuals at-risk for hereditary cancer and only a limited number of cancer genetic counselors. By having a GC involved in the process of genetic testing via training of nongenetics staff, this allows for better quality of care with increased access to services that otherwise would not likely be used. Another avenue that should be explored is telemedicine for those institutions that have access to necessary audiovisual equipment and methods for billing. It was disappointing that provider knowledge test scores did not improve before and after implementation of the collaborative approach. There are a number of possible explanations for this observation. The physician did not have hands-on involvement in the process, as hers was a more supportive role, which may explain her unaltered test score. The RN did not take her test until 6 months after the study period ended, at which time the collaborative relationship was on hold pending a contract. This may demonstrate that continued exposure and use of skills is important to maintain knowledge. During the study period, the RN did express increased confidence, knowing she had support from the genetic counselors.
There are still some unknowns regarding this collaborative approach that warrant further investigation. We initially had intended to screen all new oncology patients who accessed radiation and medical oncology services at the collaborative site to determine the percentage of individuals who would be appropriate for cancer genetic counseling services. However, partly due to time constraints and staff turnover, the computerized survey was only offered to select individuals, determined by the RN with in-person questioning targeting certain diagnoses and/or age of onset. This prescreening resulted in a high percentage of individuals identified at increased risk for hereditary cancer. It also limited our ability to determine the percent of patients from a community cancer center who would be offered hereditary cancer risk assessment.
We had hoped to include data on downstream revenue to demonstrate financial feasibility of a collaborative program. However, with the small number of individuals who were identified at increased risk, we were not able to gather any meaningful data. We also had hoped to demonstrate a favorable impact on health care provider efficiency; but again, the data set was too small to evaluate. A significant amount of time was spent on travel by the genetic counselors to and from the remote site for the monthly visits. This highlights an opportunity for improvement in efficiency by providing genetic counseling via telegenetics for follow-up and triaged cases. There is still value in attending tumor board meetings, although this could be done via telephone or videoconferencing as well.
After the grant-funded study period ended, the collaborative site indicated interest in continuing the collaborative relationship to provide quality genetic counseling services to their patient population. A contract to provide services was initiated in October 2012, and we have a contract with a second community hospital in place using this collaborative approach as well. We will continue to monitor our time and resource use with the hopes of demonstrating widespread feasibility.
Conclusion
This pilot describes a workable model for patient identification and triage for hereditary cancer risk assessment and genetic counseling to improve access to boardcertified genetic counselors. We identified benefits and potential barriers to developing such a community-based collaborative approach, using remote involvement of board certified cancer genetic counselors from a larger off-site center. The collaborative approach can be applied to other health care facilities that do not currently have access to a board-certified genetic counselor as demand for genetic testing services is increasing for more common, adult-onset conditions. This may be especially important in light of the 2012 Commission on Cancer Standards that require cancer risk assessment, genetic counseling and testing services on site or by referral. 13 
